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4) CONTROL METHOD FOR REMOVING TOC COMPONENT 

7)Abstract: 

ROBLEM TO BE SOLVED: To efficiently remove a TOC component 
)m TOC component- containing water while holding a desired ratio 
ozone and hydrogen peroxide. ^ _ J" 

DLUTION: Ozone supply amt. is desirably controlled so as to 
-operate with the TOC value of TOC component-containing water or 
5ated water thereof and, by the monitoring of the treated water with 
I ORP monitor 160, a dissolved ozone monitor 167 or a hydrogen 
;roxide monitor (pref., ORP monitor), the supply amt. of hydrogen 
jroxide is controlled to supply ozone and hydrogen peroxide to the f i '""IJi" 

»ove-mentioned TOC component-containing water and the TOC ] " 

•mponent is oxidized and removed by hydroxyl free radicals 
!nerated from ozone and hydrogen peroxide to obtain treated water, 
le treated water is further treated by an ion removing device and 
sidual org. acid components or the like are removed to produce pure 

iter. For example, it is desirable to supply hydrogen peroxide so that ORP of treated water becomes 200- 
lO mV. 
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(54) B8M<D«»] TOC^6iM»*©ll!l«Ipm 



(57) [^1 (liiEW) 

Ui. ^mA^<r)ORPi}i2 0 0'-'9 0 0m^t^j:hmz 




c 0 0 0 6 ] ~mmz. :tv>'/3§K'fb7KS^tcj: 

2O3 + H2 O2 20H- + 3O2 

[0 007] ZcoXoliZLX^tfz^^Vu^-^/U^i^:^ 
;KOH • ) lei K>^miMX'S>hTOC^^coji^m 

li. Tm<^^di,zmm-?>twhtix\>^i>, 

+ H2 o 

±EiO#gmt:'b Ka^S^;U7>'';^?.'U (OH • ) *<RJC 

x'hi%^ii^hy^<7)mi^u^hiht'o, Toc^m^ 

yt^yh yX'h^^ii:^'l'^^yM^cr)mt^^^tlkt 
0, TOCfi&:5i•*>7U^p^?/^^>KT'^>•S.J^{iC02 + 

1 0 0 0 8 ] iSt 0 . ^v>'{iM-fb^K-^ 0 . iSS-fbk 
H • ) iimm-h^tx'hh, m-^x. toc^^<7>» 

[ 0 0 0 9 1 TO C^^#W**>'oiOTOC^^^*<?) 

±M<7)Xoi,z^^ym^mmimifhM'^i>zii. ^tn^ 
t>n(i>tih9m^(OTocm (Tocmm) iz^*). t 

iSJgfftfiXg) lci5V^TTOCfig:»-*>'(RlfX{iScai§itJt 
-e^iT, E*«0TOCffitcj:S7'f-K:7:rV-h'©JtS 

[0010] b H ndf i^^W^ i^:^Jl'^R!^l>zm^-t^ 

yfYy(7>mm<7)mmi. itmifsmzfroztt/^x 

M*XIAbKa^>';l'V>'';<7;H-J:'S>*lia*'^TO 

^^mi. isvymi^wt\m^mm%xh'^ . an 
BP^. jiis^b*3g/^v:^<^«fiib*^'o. 354/ 
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<7)pHti. -StWlc. «^>^4#3fi•C^)^^{^m^/^^:mi?^^T 
[00 11] t.ft. «3era*-e*i>M*«t«<^TociiiiK 

(m) mf-^mm-h^iz. ^^Yy/miit^ 

mmxToc^^^-^mLtz^i:. -(^ym^mmizx'o 
^m!m^'p(0'i :^y^^^f^'t^:ittimhnxi^ 

[00 121 

M^t^mmimi>mmm^j:Toc^^m^mi}mxh 
:^Yyyimit^m&iz}5\^x. :^Yyt7m-it 

m.^b<r>Rmi^Mi>z. :^yytToc^j^t<^m.mK^ 

iO^tltttabO, tfz. \LYu^iy)V^i^:^)Vt:^Vy 

iBhh*). imit^m(owm.mi^ (ma) ma. 

i>^Yy<r>mi^mb<ommx'mi^mi,z^j:htim^^j: 
\.\ ttz. 7mi\:^mmitmcoum^mz-^\,^xh. * 
m:mm^m^n.tii^tix\>^^\>^. mt^mmkmi: 
:^vymksuzim^itxmmLJ: obtxh^mt 
{f, ^Yym.mzxiJ-t^X:tjm^bytYym.^ 

:tYyi:W^('zmmx^^<^h, -a. iSK-fk* 
mmm^m^wi^L. :ivybym^m(mmr>VL 

^2:^ t ooT O C ^^^tK** <^ T O C ^^j^2rS(j$ 
e<JlC|^-r^<l i: ^^tl^-r'I.TOCBg^|^*iO$iJtW^r 
mi:mk^A.b-thi:>(r>X'hh. 
[00 141 

[HS^MSHi-r'&^cVjO^Sl ±ie<0^M.^5:)^-t^ 
if.^^m^i'^7>\^TOC^^b LT'f yrobVl- 
r;^3-;^ (i pa) m^mi;^i<zmmLtz^f>VTO 

};^V>«^*&M {iii.^^Z'sm.^ixtzitV'yS.) cO)mX' 

ViijK. ORP {mtWxM^. oxidation-reduction 

potential ) . mmmit^msm:^-^ ')y'/Lx 
yyyizmLxMfzm^. mi^ (ma) Ltzmm^tAim 

/'*4't:«RiR§tt't:tV>'OS*Jt**0. l5m^X'^ 

mj^mi hzb $r^ai Ltz , ^tm^i^Mmx-hh 



^tbj^imX'±Mm&iti:iz^<LX\,^r>Xi>. TOC 

m5L^fifzitYyttm-^^*.X'hi>^. th'ndfi/;W 
'^'Jij)V<r>^£^miMB:t^j:i>mX'hi>i)K ^l^tc 

ic. ^<^xo^£^vyim^f>zm'^-thfsmmiZ'jm 
^mmm^mx^vym&it= 0 . 3 5 4 ) j: 0 

<,iJ'^=3r < . D . ±ie^7)Mifc= 0 . 1 Smikb 

M^mk^mt^m/^vymAit= o . 3 5 4 co^t^ 
^■yr{±. :Lcn:it^fmLhx\^h, 

[00 1 5] HPt.. *^HB^tt, WSbkOTOCJi]^ 

mitt <r>mm^-ty'yy<r>^m!^f,zknm'^'t^Tm 
^mimmy:^vyim&vom.mz o r p&x^m^ 
it^/ymmtimit^mmkmy^vymkmao^m^ 

-200 Om s/L ( P P b ) iz~tmi. 'SMl^fzTO 
C |^3&<^f X -S. i: ifi^iJ^-y tz . 
[0016] *^aj{i. ±fe^O J; 3 ^^n^tc»o%^T^ 

O C^4i-#**(c3a^-fbK* i: ^ V^Sr^^LT TOC 

^■nt^'ftmLxmm^^n^iiz^tz*) . orp^^l^- 

(ORPth. ORP-fey-^f-) . ^^W^-^- 
m^^^Umth C: i: SrlflSt i: -ri. TO cmtm^crym 

m-m^i^-thhcox'hh. ^<^%^. iiBiSK-fi:* 

Cii]t$-«!ist. ffffim*x{4«ir^a*<0Toc»s 

tmtL^\ ;E*^7)Tociiuso-a!i^ffii:iii!rr 

fflii 0 . >m^<r>Tocwm.<r>m%m.tTimst^m\iz:^ 
vy(r>f:^t(^m.^um-ti>y ^ - h^n'-x ^sijfflicT):^*^ ^ 
fmiMm.^x'$)^myk^<7)Tocm (Toanj/^k t 
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[0017] *i^Bg<o:sratc i ^mtit^mm^mmm 

imzMi^mzmm't^t. ±M<Dm^^izm':i\^ 
X. mmityi^mmmmioRp^zi^-izxKimm'th 

m-^. Ma7j<:<0ORP*i2 0 0mV~9 0 0mV, 
L<{42 2 0mV— 8 5 0mV. MtC»iJt<{42 2 0 
mV~4 0 OmVi::^:* j; a {Ciil?-fbl<S$re^^-r-&c7) 

J: K>mm't?>^. mm^cTym^^Yymmtin oms 

/L~2000wg/L (ppb) , ntV<ii50M 

ig*fl0 0jug/L'-2 0 0 0>ug/L (ppb) . » 
iL<{42 0 0/zg/L~l 0 0 0//g/Li:^ir^J:d 

izimi\:^m^mt^-t^<r,i}mt u\ 
[0018] ^<^miz. fti^-rsiSK-fb^sii^^tc® 
u^ivfz:^Yyt <ojt^t:^tiijmmomm^fmmz 

mm-t^t. Toc<i&^j^mRmcr)0:mj:^m^mu.x' 

^msmzm>:^zki!}ix^t. :^Yytztt-ri>jm{t 
7i<.m<^mamt:^'t~i^-m^±si<r>mif^i,zx^mm 
izmm-tfi\i. ^yy t Tm-tt^mcomm^miimMm 
izmi>Bi<^*). tfz. mm^^izms-t^jmi\yi(.m 

[0019] *l|Bfl^:tr^tc J; 0 to c^-^^m^im 
mt^izmfz-^x. iSToc^^^w^K^^pHffi^ffis 

0~8. OcOliHcOpHffiT'S)'?. «f4t<(46. 5~ 
7. 8c7)®H<0pHii-C^5-S. iSl4ffl!|-C3!fta 
■r-S i: . ^ Vy^fc J: S^*«±f*ci: 0 . RiSfiK 

i>m<^j:<0. T)U:f;<jmX'>im-ti>t. ^y^JiiiV 
Xi]^yi^^-a^WJmm^mifi^%<ti:^ . tfz. ^ 

yyco'^^^mij^^tx. Toc^ji^t<^K!^miim 

[0020] yfYycr>m.yjmt LXii. il^JfcSS. 
[ 0 0 2 1 ] ^^mii. TOC^^W*Sr*y 

y/jsK^b/Kig^icj: *)±j^m^mmx>imLxni^> 

iimm7ii^:^y^ym^mmizx^mi>z>mL. mm 
yi<.'p(^nw^m^^mc^-i ^y^^i:m^ Lxm<.i: 

[002 2] z<7)X5^-( ^ymiTmi:no^. * 

mm<7)::i-Yyymmityi<.mmi>zx K>%i^ti^mm^i±. 



(5) 
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[ 0 0 2 3 ] ^t3. 2|s:^BJ^C7)fi= -:.^>:||^CO^m(C;J:S 
0. 3mg/LlJiT. »^t<(iO. 2mg/LUlT{: 

@iiM<Kit^stc*3tti»uv im-m) mt. Ro^m 
im^mmmm) mi<zx^Tocmi:mizo. 02mg 

XL&.TiZ-r^Zti!)^X'^ i> (#^^9 - 2 3 6 4 9 2 

t:tyK, i^K. mfmco&^'j'^m^t:mxzMi\:M 

tK) <7)TOC<i-^TOCj® (TOC^^a-i: LT<7)Wil1?!l 

J: I. !imik<mm^^cOT O C ffl{i3&>^ O $<l v ^® 
mmzKt, :tYyy^jm^^iZj:&*imX'ii. ^ 
<03!PI*C0TOCfflEH«/L-?-0. 5—2. 5mg/L 

«0. 3mg/LmT. ?&i:'O%&0. 2mg/'LOT 

[ 0 0 2 5 ] ^ti, c:<7)t^, *%BH^o:^r^Oc ck S ±^ 

TOCmtfiO. 3mg/LI3lTi:^^<i: ^(ib Hn^i^ 

J; < , ^ixtc J; 0 . ^ y|^*mcO}!!ia7f«^T O C ffiSr 
i»)5ISIlc:0. Smn/^LUTb-th^bt/^X't^. 

[0026] -m^mwx±.mLtzi. o 
Yv/'m.WLAcmm^zx Yi^iyixh>)my^<^Tocmii 

[0027] ^fitc^?etfa^rajS«-?g|5^i.MjtXJ^{c:fe 
TfUa-jU ( I PA) ^i^'^f-yPX/W^^v-H (DMS 



^•rhzc7)Xo^j:^mMmtimnyiiX'mi¥m^^tih. 
-eco^mi: Lx<7)W^!^i-^timmmim;>k(r>^x'To 

mtif. mmmmwi<i^cr>Toc^-!i^t^:^y^^ 
^m^Lxmu^ix^^iimm<.^i,zm\'^(^ti:i>. * 
^m<^yfYyxjm-itA<.mmizxhToc^^m^<7)m 

ii>zm\'^^zkt<x'^h. 

[0028] ^m. mm<.mmiztnftToc^^mi 
mnz. ^^m<7)ijmii. mm. i^^mmizmfm 

(i. mz^ yty^j^m^j:mi:'ifO'.^<m\<^m^i}^^ 

[00291 m-h. :^^(rtimizt3\,^xii. ±M<r>m 

^j:mmmim^. mm<^^mi^mm imz^mamx'^ 

kifiX'^h, 
[0030] 

[0031 ] :^wM(r)ijmx'ii. mmyii<7)m^:tYym 
y7iz'p^ziRm^tvtz::i^Yy&<oit^mmi,zmt L\>^mM 

mzmmi-?>^:bi)iTt^, m^:^Yy=E-:^- 

^v^ff-. m^:^Yy-^y^-) ttxti. mm. m 

^Xi^m^m (uv) \ss.imX'i,X\^tiK *4'tc-^® 

m^mm^i,zx^imi)^^t^ti.?>i:zib. iEm^$mi: 

m'ttzibiziimm:cr,-:fj:bmt lw 
[0032] tfz. :^mMcr>lTmTii. itaS^OORP 

mm-t^^b^x^^o oRP(7)sy^^^fflv^soRP^ 
-^J-- (ORPtf-, ORP-fey-f-) b Lx. mm. 

^b'<7)W(r>oRP^-is^~i±. m-^^<om-^t ■ &-im 

[0033] itz. :^mm<^ijmxu. nmyiicmmit 
*«ii^^ay«L. nm-Thzbizx^x. mm^t^m 
mt^&t:mm-?> ^: 1 1 -c^ s , mmit^mmmi:mm 
uzum^Dnmi . mm^^<r)i&mi\:;^mmmtmzm 
^ztix^^hfzib. mmzjm^t^mm^TMti^hhm 
-^izmmx^i i,zbX'h^, mmi\:^mms.commi. 
mm. 56-54582 ^{^mizm^(7)y x y 

[0034] BKEO J: d tc. ^V^-^iiK-fbk^i. 



m(l) Xii (II) ^$RI>C:i:t>-C§i>. 

[0035] ( I ) :^mMi>zm'oizy^v'yym&^t>iim 
mt^mmM<^^^ ( 1 ) rfU:^v^f¥Tx<7)^^/y 

y/mmit^mmizx ^roc^^^^Tk^^Lxr 

oc^»<o:kmi^m^^f^-iimizm\'^x . ss-x 
mx'm(i>ti?>9m7iii>zMLxmz ( i ) T;p;<?i;e^ 

TX'<7)^Yy>imm/^XXli ( 2 ) ^K^BpjtTT-iO^ 
Wiiaa 5: V ^ 0 CO T O C WIC^T Sr ii'-^ 

< i: t ;t>-fl:-r -SlgXXg^tf 0 J: -3 tcLT t m< . 

m^j:>im^^ hx-^M^m^Toc^^m^^mmrr^^ 

co-ut Lx^Yyy7mitAim>s!^mi)>^cr>u^^Y 
yA'x^:^YymtvxmimLx . ^v^fuffl^s-iai 

X'th (!^®¥9-2 3 64 9 3^) , z<7)mmcr>mM 

n:^mmx'ii^<^9m^<^T ocmt>^2. 5 m g / l 
( u -7 h ;u ) wTtw'Sr s t ^mmm^^ L<m<^j:i>^ 

ti)^i}^^X\>^^(DX\ :^Yy/^mMityi(.m>>SmMi}^^ 

<r>9m>k<7)Tocm<r)EmMt:. mtii. 1. 0—3, 

Omg/LmS. »*t<(41. 5-2. 5mg/L^ 

c7);rvi^«iai: { 2 ) mmmiTX'<D:^Yy>mim 
mzmiftnix\>K 

[0036] (u) tfz. w.Ai^Tocn^tim\^^m^ 
^m^Yyy^fxfpa):^Yy^mm^h^iz. Mhm 
mm:i-Yy/im^mmizx'OToc^^^}z ho 

mmizi:mm.<7)Rmm^^mzmifxhB:^\ zco^ 
mm'(\:jmt:^Yyizx'OToc^ji^i-^m^^M 
m.<r>Rfmi^mizm\'\ mtt<ii^mjm^<r>:i-Y 
y^ikAt:m<mc!'-t. ^^Yymf^mi:mm$^<r>K^ 
mt^(><^mmAi(^AiMsmmizx Kimmt. p h^^j 
<o^tt^s.^m 1 ^<r)mmx'cr)mm7ii<D p nmizx mi 
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pHiigs^ic7)ffiii^M^iiia<^^«-c-<^ 
^aa/Kco p Hm(r>Mz i 0 «> r t izmmi)^h h . 
c:ix{4. l®^oR^E^•co;^T'Toc^3^-^*7KSr^Ml-r 

p H^m\m^s.wm'k^^mm.mzmm\.zno<7)\i. 

Z ix ^>^0$lJffllcO7ty>c?)#>'^•^ - ^ -<7)-&H-i!c*^'^->^ v ^ 

lc-r-S.i:MS^S*^'1g^'»:LjSrT^ffl-fbE)^ift< 'Sri. 
ij^hX'h'O. Z<0^l,Z}3if^m^^i^:^y'J^Mm&i: 

m^^nmi}^^miLtimmk Lxni^ufzimx'h 

z<7)^.t:&.T<>zmm^zwmth. 

[0037] t Yu^i^y-J:^)V<7)mEMit. ^YyiSk 

mmzm--ti>fz)!b. :^Yym^&(r>mmtmi>mmx 

TKo^Sx-rJ'icj: ^:^Yym^m.^mnthijti^S:^^ 
a^. nWkt'r^t:^'s.\i^mjmi!fih<^:^Yy/im 
vc^^^fnmemMcoA^'mx'htfzisb. zcnmmm 

[0038] c«o«*ii!fta7K<^7kKSliffl{4. >>m<r>^ 
mzii-yx. Tocmm (tocid . mstmx\mm 

^^'^(r)m^ts:}£(^mmm.t-r^ztti'^x^h. mt 
m^(r)^mtm-A^^<^y ^ys. (-Toc«^-es> 
0. m^vtz^^) (T)^ m^m) xhi>^. 25 

0~2 6 5nm (»i t<l42 5 4 nmX{42 6 0 n 

m) cr>m.^(r)\5vmmzt5»^±.mMmm^<nm.^ 
m (:^Tocm^) <7)m^x$)^^ii. ±sdmmim 

*<OTOCaUS5rS9^-mJfi:v^. ^y>'/)iSl^lg 

^m<r>^^b\.xzmcM%if^\:^htiK ±^L/ix 
T«<, 

[0039] m-yx. myiiimmmzm^-t^--^<r>m 

mt^W^mi>zlii:Mit^b7iii,Z'!^m-ti>:fjl^i>^RJ^L 

;^Ky'j^-tLxcr)mmm^ ^ymt^pK^L. z 
ixt^^Yy(r>mmmm^i&T^'t^. ztuzMt. k 
mm^mmz-ttm. 'j'^^<t{>mm&<o^mm(>zti^^ 

Xlt'7-J:^)V7.iti^y-J^—<n^mifi<}^'^j:<'^j:htdif>. 



CO 04 0] z<7^mM<rmm do cfcv^rji. stj^o 

m« (II) (CtsfC^, ^iaRi5«T«OpH$:i8l®^^cO 
^V>pH = 6. 0~8. 0 tfDtfttlilStClS^^tf . 1^ 

s , *^BB#tc J: ^.siMojg®, (II) commco^mzx 
tm. m 1 m.mmx'±M'p^miiz p Hiis^tc i o 
pummtnif. m2mRmfsimTpiimmL^j:<x 

[0041]-:^, ^^!mt>zmf^-ti>m^it^mm 

m't-^- {mzoRP^--$'—fy^i(ft.t^^) i,zxhm 
^mizX':'xmm-t^(r>imtL\i\ t*»L. hisr 

(#) m^fm^<7):!fYym^mizitmth&(r>7m 

[0042] z(7)mmcomm (n ) t-ji:. ii2aRiEtt 
Rxz/xii^-ttum^zmiORjitimiizmik-th 

vc^^^< i: t-asi: LXM 1 iaRlE«tc:tt*&L/^;ty 

^^^xm^jh^f-mmi Om/h r BUft"t'{i:tV>'®lR 

Yymm^ti^x\'^ttm^Yy:^':^tLxmtii^tih 
:ibi>z^h. U':>x. z<r>m^Yy:ff^t:m2mRmm 
m/xii^-ttimzmm<r>Kmmizmi^-t& 

y(r>^M^j:< b ij-^b Lxmi^-tiiii. ^V^fOT^Sr 

[ 0 0 4 3 1 i^:: . ^^^coijmizx 0 . mmit^mb 

:^Yyl,zX Kl^^Ltz^ Yu^i^)V'7i^ij)VX'<r>^mX' 
T O C ^^^7j<*> '^T O C ^^j^$r^WWtC^i^K^ 
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m^^^-th^bifiX'^hifi. z<r>i.o^j:^^ym^ 

wmbLXM. mui. ^ity^w^'^mm (r 

o)mmmcr)^:^ym^^m.^m^^h:ibifiX'%^. 
<o%^w#/i>ixsM*(±, mm.^xmzmh^bi:> 

mmzimizm^-^^zbij^T^h. tt:. z<DXoizL 

X^Wm^im^tfzm&yiii . M^crjtKa^i/;!. 
[0 044 1 ^<^XotcTOC^^<^^m<,zX^^L 

fzwm.<^nm^'m:^^<^iz^ ^^y^^wkm^h 
m^. 'j'-^j:<bi>m^^y^^mi:m^^i>> m^^m 
mkm>b-ri>^m-( :^ym^im^xwi(.t:$mti> 
c{±. ^y^mmmbm-f :ty^tmmi:mm-th 

^^j:b'(OU^X'my'^tZbifiT^t. =Srt5. -i^fymk 

:fy^m!im>i(.<^mMBi^izx ofif a z b-tfix-^ 

[0 04 5] t.ft. TOCfiE^<OtJMStCj:0^L^* 

m^m(m^kzs^ '^^M.^nm^i^'^wmmmizi. 

'^^'ChWm. (reject water) \t. *Stt?f li?S^i:<7) 

miffmm!iiz^\^. ^^m^^jt^^m^kcio^ . h 

[ 0 0 4 6 ] if-wmysmt. }:^\.fzwm& 
<r>^\,zmh^. i:fmm.zi^mm:%hi)K ±*«ia 

i: LT<7)^^'l45ifi^ (a* L<^v^IiJ^5?!l<7)^) a 

im<rmm^z^^'LtMSLmzi. ->xm^\,z^mtm^ 

[0047] "d^^z^ mT&oyiif.^<rfBt. tv^^cojg® 

(II) ^mm-htdho^Tocmm^^wry-mkTF. 

■t>^X7'A7n-0-CS)-SI24$r#Hit':>-:), Cco^ 
iOJg® (II) ^PL<iKBJ-r^, (TOC^^-^W 
*) (4. M^^'f :^2 0 5Srig*LT^iaif^-'Jr 

^^J'- (Ri£?fi) 2 0 ncTi6iie:^t:-SA$ni., ^ 

V>'^S2 3 0T•%^Lf^5^V'y'ft;?fX{4. ^V'Wt 
^ 2 3 1 L-Cm- U T^' i?-- 2 0 1 c7)T 

gp*»4>«*&$n. wjmt.. m^Yyijy^'y^ y 2 3 3 €r 

-l»T^'^-20i (ryrUfi'io'i^ t:>itfz^Mi . W.- 
u ^-m^M^jA y 2 0 2 $rig^ fcig~ li ^ 
-2(>\\izim^ith, %~^)r^^-^iif.v^y2 

0 2(?5^tt'tZpH^rL:?-2 0 3. ORP^— ^— 2 0 
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[00483 pH^:-^-2 0 3*>^#/o#l/v:|g-Ur 
-7^_3jjia^i7)pH(t-^2 4 OdpHrjyho— ^ (p 
umm^) 24 1lCA:^J§n. pHr7yha-^24 1 

^PJ) ?iA^yT2 4 SlCjU^i^n. 3t!iSi7|«7)pH*%r^« 

[0 04 9] -:tr. OKY>=^~i>-1QAti^h<n%-'^) 
r ^' ^ -Ma*<50 O R P fi# 2 5 0 { i O R P rj h a — 
7 (ORPSOffliS) 2 5 1JcA:^§n. ORPnyha 

r2 5 3t:jM^>tl, m-UT^?^-^a*C0ORP*%f 
^ffii: cfc ^ lC)§K-fl:**tt*&7-^ >- 2 5 4 Sr^i L 

[0050] ^v'>/^jSi?-fi:*s^t=t3v^T. 

Tie^0||]!iSWc^^V^•t#<^^^;tll2i:S3A>^c.:}h&> 

Ai.mmi^&imm^^ztif^T^h, mm. orp<^ 

l^^C: i: i; O R P ^^Clil^jiT)^— ^— li<Otf "C 

[005 1]-:^. m-'JTiJ'^-2 6 llCfcV^T, m 
- U Ti? :S'-3!aa*<^-^5&^'«3g'K>'r 2 6 2t:J: 

y2 6 3fr^ALT«^$ix. W^'y^y1h^ 
iOmPi£fflt#f^ V:^XfXS:©iR-r^xi^'x 2 6 
5*%0#tt4.tLTi3'9. xi/'i:7^-2 6 5*^^>c7)M 

9— (ejector ) <7>f^i5»5t::/nr— (blower) ^=7^ 
y^^^~ (in-linemixer ) Srffid i: tT'^ t. 

tz . z comummmxum- 'jt^ i^-x'm.m^i> 

XX'h^tl^. Z<7)--UXli^^i::tYy^U2 3 0ii> 
t>-SmLXmii>tlimi,ZLtz^Yy:^'MzRx.^Zt t 

T'^s. ^~yr^^-2 6 \ -h^i^<^m^Yy:^'x\,m 

yfYy:(fXy^y26 4t:m^LXmtii^tl6. MS. 

[0 0 5 2] ^-UT^^-;{)»'^<^5SiS7K{4. ^d^^-^ 
y 2 6 6 ^W-r^m~ 'J Ti? ^-Ma:^#Pffl7-f y 2 6 

a^mj^Lxmta^tihi}^. ^<m'pizM*)imi^iix 



V t, 0 — 2is:<0O R P ^zi^- 2 8 0 i *) O R Pfi^ 
28 1*>'^ft§n. C:c7)ORPfi-f-2 8 1^A:t($n^C 

ORPayhvi'-^282i)>io^m^tif:iiii:fjm^28 

3t>^7mi\:yi<.mmi^^yr2S4i>zm'^ti. n-ur^ 
^'-F^coo R p tm^mt^t ioiz. mm^ftpiimmi^ 
^4 y2S5im^i.xm(>ix^im\t^m<7yimm. 

[0053] tfz. ^m^^ y2e 6^cgrl^ta^5t'm- 
')r-^i^-^Mi. ^<7^Tocmm.^m^-thfzih\iz 

TOCft2 6 7{cm'^>iXl.. TOCff2 6 7*^'^<7)|^- 
UT:J'rJ'-Jt!M*<?)TOCfi-f-2 2 OtiTOCn^ha 
-9 (Tocaijtaiill) 22itA:^§iXs Tocayh 
u-y 2 2 1 *-^>c7)m:?]fi-^2 2 2{4^V'>'f|^tl2 3 

0 {cii <i>ii . n- u r ^j' -^JM*<0T o c iiiKj&^'WS 

mth. ZZX\.t. :tV>'«*&«tfO$l]WCTOCilUg^ 

2 5 0~265nm (ifiL<{4254nmX<42 

6 0 n m ) C7)^;ftc0^$'f-3fc ( U V ) X-COmtm^m-^fz 

thX%h, 

[0054] m-VT-:^'^-ms.7i^cr>±u^\i. m~u 

if'-mm^^-i y26 8 SrM* LTig1±^tS2 7 0 
icj: D^^J^^^iSK^li^J (jrV^-Zltt^SHlyKlg) ^1^ 

wiiKfiSi^^i^L. mmmyi<^^ y27 2*>4>fi*i 

mmmkmi>zm\'^?>mi. mi,z>m^ti?>ztiimm 

cozbx'h^) tmi^tih, mm. ge^{cJ;-5T{4^:t 

ym^mm21 l-b^'^mX'^j:\.^Z.bifihh. ttz. -i^ 

y^mm^m\^fz^^xi:>'m'&.m.m2 1 o $:^(t^^ 

[0055]$ (>i,z. ±^(r>mmcommi.. Toc^-^t 
^^,z':>\^xrB.<r>K\m^zx&9m^z^£'>x\i^htK 
'm\.zm\:^x^m}±<^mmf,zx ^ifmk^o zti> 

[0056] 

[ 0 0 5 7 ] 0 1 i,zmmmx'm^^fzmwii:^'t. 3 o 

•y WK^UT^':?- (KJiElf) 1 0 H4. tT^O 

tfiOTOC^ii-Sr^-fL^^M-ri.^ ^)r9^-lOHzi± 

m^^^yr 1 4 0 i 011*7^ :^ 1 4 1 *-ic>j!l;^*iai 

*$tL«> . U r ^ 1 0 1 *»4><:0«yi*O— gPJiTO 



CfH 2 0T'TOCffiSrtf}i!l§iX. CKOTOCffitS-:? 

# p I Dmm^ 1 2 1 i}^^:^Yy^s^mmmm^ 1 2 

tC. j!!ia*<7)fSc7)— gptiORP^:::!^-! 6 0-COR 

P. m^^Yy'i:~:^~i6 ivm^^Yymm.. pH 

T{iO R P^:::i^-i:^^ V>'^:-^-cO-:6r^ii;t 

ixif5£^T'«>2>. oRPxii^:^Yymmcom^mitz 
m-^^ p I D$ijp§i 1 6 2*^<;>3aB5-fw<«.-tf>r*ij^ffl 
6 stf^ms^ti. miit^m^yyi 5 ocrimm 

Srffo. :^Yy^^^l3 0X'^\:.t:^Yy-(t:^'Mt. 
^VWb^'X^^yi 3 l5r5itT!;r^^^'-l 0 It 

ism^Yymmii^ >( y z-L—i'- ^iitT 

^nfzifi^ X.-J3,'7 9~ (ejector ) -^^-OS^-^— 
(in-line mixer ) ^<50fl!l(7)^SSrlBV^|>^: i: t^T^ 

y 1 5 1 $-51 tTjigl^3R*<i; 1 0 1 tc: 

«*&$tt-S. t/i. pHc7)i!l«ffitcS-:^§P I D^J^Ig 
1 7 1 P HISS^jaAjKyrSiJffllfflfi-^ 1 7 2 

pHiSS^jaAjKyri 7 3cO$iJffll$:^fVV «^ 
StClE tT P HIH^i^^ 'fyi74^MtTpHp 

x'^^ymki.zi.'o^^mm^wt^^tl. ^^y^mk 

<7)«S*i: \^XMiy^m^'y^y\ 13l=SE£BL 

[0058] ^^yi 

0 1 t5^-^glCt>V>T , U T:? rJ'- 1 0 1 2 0 L/ 
h r 1 . 8 h r <0*5|^W}f ^B^ST. 

^si 3 oTii^stmt J: o^$-fr^cjry wB^yx^ 

:tV>'/TOCjf|JKit= 2 0-3 0/1 T-JrV'Wb;^'X 
3 1 ^^ALT'^Ti?^-! 0 1(C)II0^<^T 
mzWm.\.fzWrs\^^j:\^W3mzi. 0M*4»tC^»$ 

sttis^^yi 5 \^w^\.xim\^%^mmm^z^) 

T'^y-lQUzm^X.fz, ^g-TOCfig^^W^tfcOT 
OCjIStilPA (-^ VrntVI^T/U-n— ;P) , DMSO 
( i-fl^Xfl^t^^ >- H ) XJiN M P ( N -;«< ^/l^b-n 
U Ky) X\ mnMzZcoJ: o^TOCiiSrTOCmg 

mmLt:ij<r)X'hi>. mi<r)mmizt5\,^xit. ur^^^s' 

- 1 0 1 t-b Kndf O^ISi^iTii^^ 
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xtt(*ii)^] 1 2 o{cj:o^>'^^ trails L. T 
ocfn 2 o^^t^<7)m^m^^p I D$ijffliiii 2 1 izm 
*) . :tYy^^^wi^mizmm^^ ^Ltij^T^ttm 

cmth-^x'hhfz^. ^v>^^^-^i:Lfc» i 
in<7)^sicfcv^T«. ur^'^'-i 0 i-et Ho 

ymS.t/ORPffi^'?-n'eiX^#^V>'^^:5'-l 6 
l&t/^ORP^:^;?'— 1 6 0T:ti^7-f y-CaJSL, it 
^^Yy^=.^-ie 0Jl{4ORP^rL:J'-l 6 l3&>^> 

c^ai^m^SrP I Dwnpsii e2\.zm*). mm^miSk 

^fflO^Kvn 5 0c^aiJjSr^:tV>'liUgX{4ORP 
ffi*%r^^Htc=3:l. J: ^ tc^iW-t § c: t *<-e# hmWit 

mm t yii^t,zm.u^ixfzptyymcr>itmmm^mi<7yM 
Lfztzib. 7m-ft7kmcr,mikmt:mmmiz^txm 

ilSrtf-5Jt, Ur^^' — 1 0 lrt<7)*c7)pH{47. Om 

mz—^iztm^fi^, i>r^:j'-ioi*»/i><^)3!!ia* 
tti^-f :^y^mmmb $• i : i <^w*«:r'«-&L^j@*e 

rr>y\'-^^ h E SG- 1 J C^^I^^VScs^^tt 
[0 0 5 91 02«. I PA#W*S:m7Ki: L.-C«ML 

tz^(r)^^m.^m/m.A(.^ \,zm^iifz:^Yy<7) 

MJt (IMT. O2 /O3 MMJtj two ) 

a*o^:tVi^iiuK (^^v>'^-:?- 1 6 1 -c-ai 

5t) . imi^mm {•^yzr^jy-s^vtimk^izy:^. 

y-)vy^^)y^isix.. itmk i'itwmm'} ^mmL 
^citfe^$f C y :^y-)vy 9'jym') i 0 ) & 

t^ORP (ORP^^:5'-l 6 0-C5l!l«) OBH^^S^t 
TV^^, 02tCt3V^T. Oim^:^Yym^^^L. ▲ 
{ijg^-fbKSilUKSraL. •{40RP^^-r, |22*>4> 
H2 O2 /O3 fi*Jt*^0. ISiSatc 

*>v ^T*aBi*o^3r vym^t o r p ffmrns^imti 

fZ. >I<7)^ft^^7)|yf*T\ H2 O2 /O3 fi* 

it^^M*^ 0.04 cr)^itX'mS.y^<r> O P R {i*!? 2 0 0 
mV—g 0 OmViJDlSHtjgoT^^tC^^liL. S^c, 
«ia*<^^#:tV>1lilJKt*«; 1 m g/L-3 m g/LiO 

02 /03 fiijt**o. snnt^h. H2 02 /03 * 
mit<r>iM\,z-yixxm L < imityi<.mmmifi±^ ttz. 

DMSO-t^*i:NMP-irW*^JK*i: LXUmttim 

IP A#w*&jaa Lfzm-^b #iJ'-«o3iv^A«^>^ 

[00 6 0] 03(±. I PA-&W*Srlg*i: tr^ML 
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;^*<7)Tociug<7)jt (Toc^^^s^^^^L, m 

it*^0. 1 5jgffltCi3V%TTOC/TOCo ?iUSlt<7)3e 
Hif^t^miX. tti. H2 O2 /O3 aftJt*^'0. 1 5*^ 
'^>iig!'fblc^<7)^*6M^::*cS < LTtTOC/TOCo 

iz. H2 02 /O3«»jt*^'o. snmij^^nmmmit 
TkmmmimtKmaLfzfcib. 02 /03 mmit 

**0. l~0. 2 5<^«Hi*l(c^SJ;dfc3aK^li*^fi^ 

L\^Zb ifi'if-h^h . D M S O-^ 
W*i:NMP-g-l-*5rM*i: Lxm^htz^h I PA 

liltMltaSrS^L. H2 O2 /O3 fi«Jt=0. 1-0. 
[006 1] 

[00621 jrV^/j^-fk^K^^lc J: l.1S^O^lE« 
1 gc7)^jE«x-<o^ftai*<7) p H mco^ 2: aOS L . ^ iitc 

mimzmm-ttiii^< . ^o-ma. m2m.mm 
(r>^mTit. ^mt<7)-9mt^^<mzi,f:::Mztpit 

[01 ] mm. mmmxm\'^tiToc^j^m^mm<7) 

«^$:S^-r vXx A 7 u-mx$) ^ « 
[02 ] m2li. I PA-i-WTK^JISTKi: LT^aStyiJ® 

jt (H2 Oi /03 fiajt) i:3!!^*<7)^^vyai 
mmit^m&Bim^o RPt om^ sr^-r^^^ 7ia 

[03 ] laSJi, I P A-^^*^j!S*i: LTMSL/^J^ 
it (H2 Oj /O3 ffliib) i:jJ!ia*<7)TOCmK/Jl 



7|<cOTOCiiUg<7)it (TOC/TOCo igjgJt) t<Om 

[^^^^^SiBHl 
101 yr:?'^'- 
110 

111. 270 m\tm.m 

112 ^^^^^cJi^^Biti 

113 Ji-^-^c^aTk^-f >- 

120. 2 67 TOCit 
121.16 2. 171 PI DUm^ 

1 2 2. 222 :ty ^^^M^fflfi^ ( HifJiE^- ) 
13 0. 2 30 JJ-VV^S 

13 1.231 ^y>-ft;«?'X7^>' 
133. 233. 264 #p:ty>;i4^X5>f y 

140 myiot(yy 

141. 205 MTfc^-f^- 

150. 253. 284 jlK-fL^KSttJ^^yr 

151. 254. 285 j^^mm^^^y 

160.204. 280 ORP^:::^'- 

16 1 ^#:ty>^-^'- 

163. 252. 283 mutTum^yrmmmm^^ 

170. 203 pH^—^— 

172.242 pHiS^jaEAi^i^TtOiafflfi-^ (Hi 

17 3. 243 P Hp^aA5K>-7' 
174 P Hp^JSEA^ >- 

20 1 |g-UT^^- 

202 Ig-UT^rJ'-iJWc^-f y 

241 pHnVho— 7 

251. 282 ORPayha—y 

26 1 mZUT:?^- 

2 62 mm^yy 

263 «ii7'fV2 6 3 

26 5 Xi/x:?'^'— 26 5 

2 66 ^^iig^-fy 

2 68 mnur^^'-^&a^m^-^y 

27 1 ^^ym^mm 

27 2 ^^«KN<9-fi' 
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